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* Need to quantify the momentum fluxes from the
atmosphere to the ocean

* Need to identify the pathways of these fluxes
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1. Vertical Viscosity in the Ekman layer

Ekman models and transfer functions

Energy Input to the Ekman Layer
Spectral Energy Equation

2. Estimates from surface drifter velocity data

3. Results in the Southern Ocean



1. Vertical viscosity in the Ekman Layer



The transfer function

u(t, z) = /OOO h(t',z)r(t —t")dt
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The transfer function

monochromatic wind stress:
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The transfer function

wy, (t,2) = Hy (2) exp (i2mgt)  Xwo(2) = tan™ e 28

Counterclockwise Clockwise
rotary component rotary component

—> wind stress

— ocean velocity {_|> downwind component



Ekman models
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Ekman models K(z) infinite 1 - layer 1 1/2 - layer
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theoretical transfer functions H(z)
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theoretical transfer functions at the inertial frequency
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theoretical transfer functions H(z)

Frequency cpd

model (1b)

Ky = 0.1061 m?s™1
h =51 m
—f=1.3cpd




theoretical transfer functions H(z)

Ko = 0.0203 m2s™! ¢ =—41

K1 =0.0071 m?s!

h = 2980 m
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2. Estimates from surface drifter velocity data
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drifter data
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drifter, altimeter and wind stress data

udrffter(t) — ug’ea(t) + uagﬂﬂ(t)

T(t) stress
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data in the Southern Ocean
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Estimates of the transfer function
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fit to models

minimization of a cost function:

L= " [H (v, 15) — H(vk, 15)] x 42 (v)
Vi

parameter space: K. h

uncertainties by bootstrapping methods



3. Results in the Southern Ocean
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A zonal synthetic view of the Ekman layer in the SO
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e Ekman “spiral” depends on K(z) and the
frequency of the forcing

* Drifter data can provide estimates of K
on global scales

e The Ekman layer has different
characteristics, north and south of 50 S,
with relationships to the wind stress and
the stratification



